Introduction
Montgomery and Vaughan [17] have shown that the exceptional set in Goldbach's problem satisfies for some A &#x3E; 0. Recently Li [15, 16] has shown that we may take A = 0.079 and A = 0.086. If the Riemann Hypothesis is true for all Dirichlet Lfunctions then (1) holds for any A .1 . This is a classical result due to Hardy and Littlewood [10] .
Brudern, Cook [12] considered the equation and showed that the exceptional set El (X) (now subject to certain necessary congruence conditions modulo 8, 3 and 5) satisfies for some constant B &#x3E; 0 and Schwarz [18] showed that this estimate holds with any constant B &#x3E; 0. Leung and Liu [14] 
Preliminaries
In this section we begin our approach to the theorem via a Fourier transform method originating in the work of Davenport and Heilbronn [6] . We shall actually prove more than the theorem.
We regard k, A, ... , A, and 6 as constant. We take P = and q as a fixed small positive number. Let 0 T 1, we shall eventually take T = X -~. Since the integrand is an even function, changing the variable of integration to fl = Aa and using the bounds for the kernel K(a), we can bound this integral by
The lemma now follows using Holder's inequality and the trivial estimate O We need the contribution (25) from the tail to be small compared to the contribution from the major arc, that is or Now k 2:: 3, k6 3 ~ and r = 4k so this will be satisfied if it &#x3E; ~ . We choose a fixed value it in the interval ) &#x3E; it &#x3E; ~ . For example, we could specify it = ~. 6 . The minor arc m Now it only remains to discuss the contribution of the pair of intervals to the integral (8) .
An essential part is played by an estimate of Harman [9] for weighted exponential sums in place of the usual Weyl estimate. (The estimate is an extension to higher powers of an earlier result for quadratics by Ghosh [8] ). We replace S(a) by the weighted sum which has a more powerful estimate available than that known for unweighted sums.
Lemma 7 (Harman) . Suppose that a has a rational approximation a/q with (a, q) = 1 and satisfying we now replace X by 2-l X and sum over 1 l « log X .
